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Background of thft Invention 

The present invention ralalfiS to data commtinica- 
tlons equipment and. more particularly, to a modem 
having a "Personal Computer Memory Card Interne- 
tional Associalton" interface. 

The "Personal Computer Memory Card Interrve- 
tional Association" (PCMCIA) interface defines the 
phyBlcal size and the electrical interconnoctlon for s 
clase of computer peripherals, i.e., PCMCIA peripher- 
als. Generally, the size of a PCMCIA peripheral Is ap- 
proximately that of a Vedit card." Each credit card 
fiiae PCMCIA peripheral slectrlcally inlorconnects via 
a PCMCIA electrical connector to a "host computer," 
which is typically a "notebook" size personal comput- 
er (PC). PCMCIA peripherals like memory, modems, 
fax, hard disks, etc., are currently available. 

Like their more conventional cousins, a PCMCIA 
modem is a complex piece of equipnneni that compris- 
es specialized microprocessor circuitry. For example, 
a PCMCIA modem typically Includes a general-pur- 
pose mfcroproces&or (CPU), memory, a telephone 
line interface to the Public Switched Telephone Net- 
work (PSTN), and a hiQh-^peeO digital signal proces- 
sor for processing the respective communlcfitions 
signal in both the transmit end receive direotionB. The 
functionality of the PCMCIA modem la provkled t?y 
the CPU's execution of a computer program, i.e., the 
-operating program," that resides in the PCMCIA mo- 
£jem*6 memory. This memory Is usually "flash mem- 
ory," which is a norv-volfltile memory that is field- 
prDgremmablc by the modem's CPU. 

An advantage of the flash memory is that It aHows 
field upgrades of the modem's operating program for 
either providing r»w features or '"bug" f afa. In order 
to perform a field upgrade a part of the flash memory 
Is reserved for a "boot block" computer program. This 
part of the flash memory is write-protected so that It 
retains Us data, i,e„ the boot block, even when the 
rest of the flash memory Is erased and reprogram- 
med. The boot block includes computer software for 
. booting-up the modem, e.g., after application of pow- 
er, and for loading the remainder of the flash memory 
with the operating program. 

Afield upgrade of the modem's flash memory is 
performed over one of the serial data ports, either the 
data communications port or the data terminal port 
First, the modfcm'8 CPU reoch/es a conftmand to re- 
load the operating program from a "hoaf coupled to 
one of the serial ports. Then the modem's CPU exe- 
cutes that porUon of the boot bk>ck associated with 
loading the flash memory. This part of the software 
first erases the renwining portion of the flash memory 
and then receives the new operating program via one 
the serial ports and writes the new operating program 
to the flash menwy. 

An alternative approach that does not require a 
non-writaWB boot block in the flash memory is provtd- 



ed by Paredyne's saoo modem, which compris- 
es an independent -upper bank- and -lower bank" of 
flash rriemory. The modem's CPU can bootf rom eith- 
er ban^ The modem's CPU begins operation by axe- 
s cuHngithe computer program stored In one of the 
flash rnemory banks. i.e., the active bank of flash 
merrw^y. This computer program includes the boot 
code and the operating program. When the modem's 
CPU receives a command f rom the host to change the 
10 opera^ng program via one of the aerial ports, the mo- 
dem'slCPU executes a download program contained 
In thejactlve bank of flash nfwmory. This download 
software first erases the non-active bank of flash 
rriemc^y and then copies the received data from one 
15 at the feerifll data ports into the non-aclive bank. This 
receiN^d data Is the new computer progranv which 
contains new boot code and the new operating pro- 
gram,! At the conclusion Of this download mode, the 
modem's CPU toggles e non-volatile switch fco that it 
20 will bcjot after a resetf rom the newly updated Dank of 
flash imemory, I.e., It switches which bank of flash 
memory la the active bank. This approach is dis- 
closei In the co-pending» conunonly assigned United 
Stated Patent application of Hecht et aL entitled "Ap- 
2S parat us and Method for Downloading Programs." ser- 
lal m 07/880257, filed on May 6. 1992. 

^ descrftjed above, although a flash memory 
upgrdde for a PCMCIA modem via on© of the aerial 
portsjis an advantageous approach, there are several 
50 limlt^ions. One is lhat during manufacture the boot 
block' must be programmed into the flash menr^or y pri- 
or to 'soldering the flash memory onto the prlr^ted ci^ 
cuit tioard. This adds coat to the manufacturing proc- 
656 (irf the PCMCIA modem. In eddition, if the boot 
35 t>locl| ia Bomehow erased or corruptod and power to 
the l!>CMCIA modem is lost, there is no recovery 
mecl^anism other than removing and replacing the 
flash memory. Furthermore, the size of the boot block 
is fbled (typically 16K bytes), which presents con- 
40 straitits on the functionality of the boot block. In ad- 
dition, the boot block similarly constrains the size of 
the l|cMCt A modem's operating program since a por- 
tion bf the flash memory ia dedicated to the boot 
bloc^ Finally, the speed Of any field upgrade islimtted 
45 because of the use of a serial data port 

i 

Suirimary of the Invention 

i 

irhiD Invention eliminates all of the above- 
fid meivitioned limitations by providing a method and ap- 
par£|tus for loading a flash mamory after it is 8 part of 
a ccimpleted PCMCIA modem assembly. In accor- 
dan^e with the principles of the invention, a PCMCIA 
peribherel incorporates a shared memory interface to 
65 a host compulfif via the PCMCIA connector. This 
shared memory provides the capability to easily load 
or change the computer program of the PCMCIA per- 
ipheral from the host computer without requiring eith- 
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er the a priori presence ot a dedicated boot block in 
the flash mfimory or the uae of a serial data port 

In an ©mbodiniont of the invention, a PCMCIA 
modem includes a CPU, memory, and a shared mem- 
ory that is coupled to e personal computer (PC) via 
the PCMCIA connector. During normal operation, the 
CPU accesses and executes any computer program 
stored in the memory. Afield upgrade or initial factory 
load is performed in the following manner. Firstt the 
PC applies a reset to the PCMCIA modem. During this 
reset. Ihe PC fitopec 8 control program in the shared 
memory. After storing the control program, the PC al- 
ters the memory map of the PCMCIA modem 80 thai 
after the reael the CPU executes the contrd program 
Etored In the shai^d memory. This central program 
further provides the ability to the PCMCIA rrwdem to 
transfer a new computer program via the shared 
memory to the memory of the PCf^CIA modem, i.e.. 
the control program is the boot block software. Afiar 
transferring the new computer program, the PC again 
inltialea a reset of the PCMCIA modem that returns 
the memory map of the PCMCIA mooem to nomwl 
such that after the raeet the CPU executes the new 
computer program stored in the PCMCIA modem's 
memory. 

In accordance With a feature of Ihe invention, nei- 
ther the field upgrade nor the initial program load in 
the factory require any boot block software to be ree- 
identjnthe PCMCIA card. 

Another feature the invention uses the shared 
memory interface to transfer user ciata from the per- 
sonfil computer, i.e., data terminal, to the PCMCIA 
modem. This recoltfi In a hlQher data transfer rate 
than is currcnUy available via the on-bo&rd universal 
asynchronous receivertransmit (UAl^T) integrated 
circuit that couplee the nruxJem to any terminal equip- 
ment. 

Brief Deacr'iption of the Drawing 

FIG. 1 is a WoCW diagram of a portion of a PCMCIA 
modem embodying the principles of the inven- 
tbn; 

FIG. 2 is a table implerDented by chip enable rout- 
ing logic 150 of FIG. 1; 

FIG. 3 Illustrates a PCMCIA peripheral map lor 

heat otfnputer 200 cf FIG. 1; 

FIG. 4 Is a fl6W diagram of a method embodying 

the principles of the Invention; and 

FIG. 5 ia a flow diagram of a memory arbitration 

method performed by CPU 170 of F!G. 1. 

Detailed Description 

FIG. 1 shows a portion of a PCMCIA modem that 
embodies the inventive concepts of this Invention. As 
shown, host computer 200 includes PCMCIAslot 220 
for receiving PCMCIA modem 100, host CPU 270, 
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and removable storage unit 215 for receiving floppy 
disk 216, PCMCIA modem 100 includes CPU 170, 
program mema-y 160. shared memory 130, chip en- 
able robtlng logic 150, control 140, end PCMCIA 

5 connetfta 120. CPU 170 is a mlcroprocescor-baaod 
central processing unit which operates on, or e^ce- 
cutes. jprogrem data stored in program memory 160 
or shaied memory 130 (discussed below) via control 
proce^ bus 175. v/hich provides control, address 

iQ and ddta signals (notshown). PCMCIA modem 100 Is 
physically and eiectrlcaDy coupled to host computer 
200 via PCMCIA interface 10. The latter includes 
PCMCIA connector 120 of PCMCIA modem 100 and 
PCMdlA slot 220 of host computer 200. For the pu^ 

IS poseslof this example, program memory 160 a flash 
memdry. The program data stored in program merrw 
ory ito is hereinafter referred to bs the operating 
computer program. This operating computer program 
providee the modem functionality for transmitting 

20 and receiving data via a communlcaUone facility (not 
shown). 

Itjls assumed that CPU 170 includes appropriate 
addreU decode and chip enable logic. Two chip en- 
Qbie ilgnels, CE1 and CE2, are pnsvlded by CPU 170 
25 onlin^s 171 and 172, respectively. These chip enable 
sign^B are used to select either program memory 160 
or shared mamory 130. Normally, these chip enable 
Sign^s would be coupled directly to these memory 
devices. However. In accordance with the principles 
90 of the Invention. CE1 and CE2 ere applied to chip en^ 
able jouting logic ISO, which provides chip enable sig- 
nals to program memory 160 and shared memory 130 
aa a function of the mode of operation of PCMCIA mo- 
domhoo. This is shown in FIG. 2. For the purposes 
u of t^jis example it is assuirred that there are two 
modes of opomtion: a "normal mode" and a 'down- 
load imode." During a normal ffkOde, chip enable routr 
ing I6gic 150 provides CE1 to program memory 160, 
via tine 151: and provides CE2 to shared memory 
40 120jvia line 152. 

After B CPU reset signal is applied to CPU 170 via 
Una jl44, CPU 170 applies CEI to chip enable routing 
logic 150. As is known in the arl after application of 
a reial signal, a micro-processor starts execsution at 
45 a kf^wn starting address location. For the purposes 
of this example, it is assumed that this predefined lo- 
catibn is mapped to an address range associated with 
CElj. The CPU reset signal on line 144 is provided by 
control logic 140 either as a result of RESET signal 
50 (no^showr^) defir^ftd in the PCMCIA fr\terf8ce being 
easirted, e.g., durtng a pOwer-up condition; or as a 
r^siilt of a memory ecoesa by host CPU 270 (dis- 
cusUd below). In the normal mode of operation, as 
shojwn In FIG. 2, CE1 is routed to program nf^mory 
55 1 60>o that CPU 170 executes the operating comput- 
er program, in this normal mode, CPU 170 accesses 
fih^^ed memory 130 by providing CE2 on line 152 via 
chip enable routing logic 150. 



6NS00CID: <EP_oe2aeoaAt_L» 



AUG. 10. 2002 2:10PM 



NO. 2872 P. 27 



IgP 0 628 SOB Al 



Shared memory 1 30 ts also known as a "dual pert 
ram" end has two ©9tB of address, data, end control 
lines. One set Is used to interface to PCMCIA bus 121 
and the other set is used to interface to control proo- 
Bssor bus 175. In accordance with the piinciples of 
the Invention, shared memory 130 i& put 10 different 
use depending on the mode of operation. As shown 
in Fie, 1. <^^t^^ the normal mode of operation, 
shared n^amory 130 comprise PCMCIA attribute re- 
gion 135, which includes the software definable Card 
Information Structure. Pin Replacement Register, 
Configuration Option Register. Caitl Configuration 
and Status Register in accordance with the PCMCIA 
interface standard. However, during the download 
mode of operation (discussed below), shared mem- 
ory 130 indudea region 136, which Is a buffer that 
stores data received from host CPU 270 cf host com- 
puter 200; and region 137, which stores a control pro- 
gram provided by host CPU 270 and subsequently 
executed by CPU 170. 

In accordance with the principles of the Invention, 
me other mode of operation - the download mode - di- 
rects CPU 170 to begin execution of program data 
from shared memory 130 after the application of a 
CPU reset signal on line 144. In particular, in the 
download mode of operation, chip enable routing log- 
ic 150 switches the CE1 sfgnal from lead 151 to lead 
152. and conversely, switches the CE2 signal from 
lead 152 to lead 151. As a result. CPU 170 now exe- 
cutes instructions stored in shared memory 130 after 
exiting from a reset condition. 

Whether or not the download mode of operation 
is ef^ersd by PCMCIA modem 100 is under the con- 
trol of host CPU 270. It should be noted that under the 
PCMCIA standard, portions, or all. of PCMCIA mo- 
dem 1O0 Is mappsd into e part of the PCMCIA periph- 
eral space of host CPU 270, An illustrative PCMQA 
peripheral map of PCMCIA 100 as viewed by heat 
CPU 270 is shown in FIO. 3. An illustraUve method for 
use in hoat CPU 270 for switching PCMCIA nrwdem 
100 to the download mode is shown In FIG. 4. Host 
CPU 270 affects a reset of CPU 170 in step 405 by 
asserting the RESET eignal of the PC MCI A interface, 
or by vtffiting a particular data value to a partlcutar 
memory location on PCMCIA nwdem 100 that Is as- 
sociated with resetting PCMCIA modem 100, i.e., a 
•reset location" as shown in FIG. 3. In this example, 
this reeat location is within the shared memory region 
and during normal operation is associated with the 
Configuration Option Register, which is a part of 
PCMCIA attribute region 135 as defined by the 
PCMCIA standard. One of the defined data bits of the 
Configuration Option Register is the "SRESET" bit, 
CPU 270 affects a reset of PCMCIA modem 100 by 
EBtUng the "SRESET* bit virhich is (h, equal to a log- 
ical one. Control logic 140 of PCMCIA modem 100 de- 
tects memory write to the reset location and in re- 
sponse thereto generates a CPU reael signal on line 



144 to CPU 170. 

While the CPU reset signal is active CPU 170 is 
inactiv^, i.e., performs no memory accessefi. Host 
CPU 270 then writes a control program to shared 

5 memory region 187 in step 410. After step 410, host 
CPU 2^0 switches the mode of operation of PCMCIA 
modenh lOO by accessing In a particular way a re- 
spective predefined memory location associated with 
the download mode in step 415, In this example, host 

10 CPU iVo performs three consecutive writes of a pre- 
defined data vatue to the download mode location. 
Contr(il logic 140 of PCMCIA modem 100 delects 
these |:onsecutive memory accesaea and compares 
the daU values being written by CPU 270 to the pre- 

]5 defined data value. If the data values being written 
equal jhe predefined data value, control logic 140 ap- 
plies a! control sigrwl on line 142 to chip enable routing 
logic 150. The letter alters the routing of the above- 
mentitbned chip enable signals as shown In FIG. 2 for 

JO the rioiwnloafl mode. It Is assumed thai staps 410 and 
415 oiour while the above-mentioned reset signal on 
line 1fl Is still acthfe. In other words, It Is assumed 
that C9ntro) logic 140 generates a CPU reset signal of 
sufficient width to provide Uie time for host CPU 270 

26 to perform steps 410 and 415. If host CPU 270 does 
not sv^ltch the mode of operation within the period of 
time vf hen the CPU reset signal Is active, control togtc 
140 blocks any subaequent attempts to switch modes 
and pjcMClA modem 100 simply continues to remain 

00 in theinormfll nwde. In other words, control logic 140 
provides e lockout mechanism" that prevenia inad- 
vertent switching of chip enables. This lockout mech- 
anlsnrj forces PCMCIA modem lOO to default to the 
norrn^ mode after a CPU rBcot signal Is applied un- 

se leee host CPU 270 acceesea in the prescribed man- 
ner the download mode location. Alternatively, tO 
avoidlthis time constraint on host CPU 270, the latter 
can rViake use of the SRESCT bit for turning on end 
off th^ CPU reset signal. 

40 Ir) the download mode and after removal of the 
CPU reset signal, CPU 170 executes the control pro- 
gramhn shared memory 130. Host CPU 270 than 
transfers data to shared memory regkin 136 in 6tep 
420. ifhls data represents portions of the new com- 

4$ puterlprogram in be placed into program memory 1 60. 
The control program, when executed by CPU 170, 
transfers the data placed In shared memory region 
1 36 tiy host CPU 270 to program memory 160 • thus 
chenfllng the operating computer program executed 

so by CPU 1 70 during the normal mode of operation. It 
should be noted that no boot block software is re- 
Quirejd to be resident in the PCMCIA peripheral other 
than the temporary control program provided by host 
CPUi270 in order to accomplish this download, Irres- 

$6 pectlye of whether this download is a part of a ftekl 
upgrade or the initial program losd in a factory. It is 
assumed that the control program executed by CPU 
1 70 I^icludes a liand-shaklng** procedure for coordln- 
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aiing the transfer of data blocks from host CPU 270 
to program memory 160. For examplo. pfter the date 
in shared n«mory region 136 Is written by CPU 170 
to a portion of program memory 160. CPU 1 70 writes 
to 8 predefined "flag* location of shared memory 1 30. 
This flag, when read by host CPU 270, indicates to 
hopt CPU 270 to write the next portion of the operat- 
ing computer program to shared memory region 136. 

After host CPU 270 has finished downloading the 
new operating computer program to PCMCIA modem 
100. host CPU 270 again resets PCMCIA modem 100 
In step 425, With the sppllcatton Of the CPU reset sig- 
nal, control logic 140 switches PCMCIA modem 100 
back to the normal mode as part of the tock-out mechp 
anism described above. As a reau!t, control logic 140 
alters the routing of the above-mentioneO cfiip enable 
signals as shown in FIG. 2 for the nonnal mode. In the 
normal mode and after removal of the CPU reset aig- 
nal, CPU 170 execiitea the new operating computer 
program now stored in program memory 160. 

As can be seen from the cbove cescription, when 
transferring date from the buffer located within 
shared memory region 136 to program memory 160, 
both CPU 170 and host CPU 270 are accessing 
shared memory 130. For example, at the same time 
CPU 170 Is reading program data from shared meno 
cry region 1 37 - host CPU may be attempting to write 
data to the buffer located within shared memory re- 
gion 136« As a result, a memory contention schenne 
is required to arbitrate between CPU 170 and host 
CPU 270 when they attempt to accaat shared mem- 
ory 130 simultaneously. 

In this exemptc, the menviry contention scheme 
18 implemented by a oombination of hardware, repre- 
eentod by control logic 140, a software protocol, and 
•the PCMCIA defined WAIT signal on line 142, Al- 
though shown as a separate signal for convenience, 
It should be realized that the V^AlT signal on lino 142 
is a subset of PCMCIA bus 121 . 

Control logic 140 monitors PCMCIA bus 121 to 
detect any ahared memory accesses by host CPU 
270. Wtien host CPU 270 begins a shared memory 
access to PCMCIA modem 100, control logic 140 ao 
tlvatee the host access signal on line 141 , which is re- 
ceived by CPU 170. In addition, CPU 170 provides a 
wait enable signal on line 173, which is received by 
control unit 140. If the wait enable signal Is active, 
.control unit 140 enables the generation of the WAIT 
signal on line 142 in response to any subsequent 
shar«o memory access by host CPU 270. As is known 
In the art, when the PCMQA WAIT signal on line 142 
is active, host CPU 270 inserts wait states in the cur- 
rent memory access. Conversely, if the wait enable 
signal is inactive, contml unit 140 disables the gener- 
ation of this V^AIT Signal so that no addittenal wait 
states are Inserted into a shared memory access Of 
host CPU 270. It should be noted that the PCMCIA 
specif iostlon requires that accesses by host comput- 
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er27olvia PCMCIA connector 120 be completed with 
no mo^e than a 12 microsecond delay. 

Flp. 6 shows a flow diagram for a method used 
by CPU 170 for implementing a software proioooi to 
control the generation of the wait enable signal on line 
173. Whenever CPU 170 accesses shared memory. 
CPU li70 first activates the wait enable signal on line 
1 73 inlstep 505. CPU 1 70 then reads, or samplBS, the 
host afccess signal on line 141 in step 510. This allows 
CPU 1*70 to check if host CPU 270 has already begun 
an access to shared memory. If the host access sig- 
nal Is Active, then ttie wait enable signal on line 173 
is disabled end CPU 170 itsalf waits for a predeter- 
mined period of time. 7. in Step 615 before returning 
to ste^ 505. The latter step is important because host 
CPU 270 may ^nore the WAIT signal on line 141 if It 
was enabled after the wait recognition window of host 
CPU 270. This may occur because of the asynchron- 
ous relationship of any shared memory accesses by 
the two procesBOTB. However, if the host access sig- 
nal Islinactlve. CPU 170 accesses shared memory in 
step i20 and then disables the wait enable signal on 
line lb in step 630. 

As described above and in accordance with the 
princi)teB of the invention, host CPU 270 is able to 
change Ihe operating computer program stored in 
PCMCIA modem 100 and thereby provide an easy 
mearis to update or change the functionality of 
PCMfclA modem 100. As shown in FIG. 1, the pro- 
gren^data executed by PCMCIA modem 100 can be 
provibed to host CPU 270 via floppy disk 216. Indeed, 
any t^e of programs fci* PCf^ClA modem 100 can be 
aaslly provided. For example, floppy disk 216 can 
supply a diagnostic testing program, which whan 
downloaded by host CPU 270 allows PCMCIA mo- 
dem |lOO to perform a aeries Of diagnostic tests. 

i;n addition, the use dt shared memory 130 in 
PCMlCIA n^dem 100 also provides other improve- 
menjs to system operation. For example, aince Ihe 
PCMCIA peripheral Is a modem, host computer 200 is 
a daia tem^inal. Aa is known in the art, host CPU 270 
kranifers data fbr transmission over a data ccmmuni- 
catlcinfi channel (not shown) by writing data In parallel 
to a iuART (not shown) of PCMCIA modem 1 00. This 
UAF^T then converts the data to a serial form to sim- 
ulate the serial data transmission from the data ter- 
minal. Consequently, the PCMCIAmodem again con- 
vertb the serial data stream from its UART back to a 
parallel form again. Unfortunately, this process tends 
to limit the speed of any data transfer. However, in ac- 
cordance with the Invention, shared memory 130 can 
be used to transfer user data between the data termi- 
nal iand the modem at a a higher data transfer rate. 
This s accomplished by dedicating a portion of 
shafed memory 130 as a buffer for directly transfer- 
rtng|data from hoet computer 200 to PCMCIAmodem 

iod 

hn addition, in the prior art, the PCMCIA dtlribulo 
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stAJClure is typically pre-definad and non-change- 
able, e.g.. e read-only memory (ROM) Is used to pro- 
vide the PCMCIA attribute etructure. However, the 
use of shared mamCry 130 afiow^ for a software do* 
finable PCMCIA card Information etructure that can 
be dynamically altorsd by CPU 170. 

The foregoing merely illustrates the piinciplss of 
the Invention and it will thus be appreciated that those 
skilled In th6 art will be able to devise nun>eroua al- 
ternative an-angements which, although not explicitly 
de&ctibed herein, embody the principles of the invert 
lion and are within ita spWt and scope. 

For example, although the inventive concept was 
described in terms of utilising flash memory, any non- 
volatile programmable RAM can be used. In fact, 
even volatile RAM can be used as long as the 
PCMCIA pBrlpherftI Id properly Initialized by the host 
computer on powef-up of the system. 



Claims 

1. A PCMCIA peripheral coupled to a host computer 
by a PCMCIA conneciflr, the PCMCIA peripheral 
comprising: 

memory means for receiving a number of 
instructions provided by the host computer via 
the PCMCIA connector and 

processor means; and 

control means responsive to the host corrv 
puter for genersHng at least one control signal to 
reset the proceasor means, end for controlling 
the proceeeor means in such 9 way that the proc- 
essor means accuces the memory means to exe- 
cute the mxnbBi of instructions. 

2. The apparatus of daim 1 Wherein the control 
meens includee: 

control logic means responsive to the host 
oomputer for genereting the at least one control 
signal and for providing an address control signal; 
and 

address switching means responsive to 
the address control signal for causing the proces- 
sor means to access the memory means to exe- 
cute the number of instructions. 

3. Apparatus comprising: 

a PCMCIA connector, 

procedaof means responsive to a reset 
signal for providing a starting address for access- 
ing a n>emory location to execute at least one in- 
struction stored therein; 

first memory means; 

second memory nr^ans; and 

control means responsive to at least one 
control signal receivedf rem the PCMCIA connec- 
tor for a:) providing the reset signal to ths proces- 



10 



Z5 



30 



36 



40 



45 



90 



55 



soj- means, and b) switching between a first and 
sepond mode of operatiorv 

where (n the first mode of operation, the 
control means alters the starting address provld- 
ed by the processor means in such a way that the 
memory location le located within the first merT>- 
or^ means, and in the eecond nrtode of operationi 
the control means alters the starting address pro- 
vided by the processor meane in auch a that the 
m^nf)cry location is located within the second 
m^ory meana. 



4, Ttie apparatus of daim 3 wherein the second 
memory meana is shared memory between the 

1S prpceseor mearrs and a host computer couplsd to 
the shared memory t>y the PCMCIA connector. 

5. Trie apparatus of dalm 4 wherein the at leesi one 
control signal Is at least One memory ecceaa by 

20 thj^ host computer to the second n^emory means 
via the PCMCIA connector. 



AbethodforusBln a PCMCIA peripheral for mod- 
If^ng a oonrtputar program executed by the 
PCMCIA peripheral comprising the steps of; 

1 coupling to a host computer via a PCMCIA 
cdnnector, 

! receiving a reset signal from the host com- 
puter via the PCMCIA connector; 

1 receiving dots from the host computer via 
the PCMCIA connector for storage In s memory 
device of the PCMCIA peripheral where the date 
r^preeente a plurality of instructions; 

generating a control signal in rssponse to 
3 :memory access from the host computer via the 
PjCMCiA connector; and 

responsive to the control signal, accessing 
the memory device to retrieve the data in SuCh d 
way that a central processing unit of the PCMCIA 
peripheral executes the plurality of instructions; 

where the memory device is shared be- 
tween the central procaasing unit of the PCMCIA 
phripheral and the host computer. 



7. T^he method of claim 10 wherein the generating 
step occurs while the reset signal Is still active. 

8. Tjhe method of daim 1 0 wherein the reset signal 
l^ a memory access by the host conru)Uter to e 
predefined memory location In the PCMCIA per- 

i|:)herel. 

9. A method for accesaing a PCMCIA peripheral 
Comprising the steps of; 

coupling to the PCMCIA peripheral vta a 
HCMCIA connector. 

providing a reset signal to the PCMCIA 
pjeripheral via the PCMCIA connector, 
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moving data via the PCMCIA connector to 
a etorege location located within the PCMCIA 
peripheral, the data reprGsanilng a plurality of in- 
fitructions; and 

eccftEfilnfi & memory location of the 5 
PCMCIA psflpheral via the PCMCIA connector to 
cause a central processing unit Of the PCMCIA 
peripheral to access the storage location In such 
a way that the central processing unit executes 
the plurality of instructions. ^£ 
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